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ABSTRACT 
 
South Africa’s water resources are constantly under pressure as a result of severe weather 
conditions, pollution, destruction of wetlands and a growing population. Although efforts to 
increase awareness of water conservation have been implemented, household usage continues to 
rise. Previous studies have highlighted the major issues militating against water conservation 
behaviour, but more research is necessary in the South African context. The purpose of this study, 
therefore, was to understand the impact of living habits on water conservation behaviour among 
Gauteng residents, using a research model that integrates living habits into the Theory of 
Reasoned Action (TRA). Data for empirical testing of the proposed research model was obtained 
from the responses of 347 respondents in Gauteng. The empirical results of the analysis indicate 
that respondents’ habits and intention to conserve water have significant and positive effects on 
water conservation behaviour. The results further reveal that attitude, subjective norm and living 
habits exert a significant and positive influence on intention to conserve water. The implications 
of these findings for strategies aimed at water conservation among consumers in the province and 
others in similar contexts are presented. 
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AN ANALYSES OF THE EFFECT OF LIVING HABITS ON WATER CONSERVATION 
AMONG GAUTENG RESIDENTS 
 
Introduction 
With the rapid growth in human population globally, urban development, increasing economic 
pressures, climate change and increases in per capita waste, the consumption of water has almost 
doubled in households, putting even greater pressure on this resource (Flörke, Kynast, Bärlund, 
Eisner, Wimmer & Alcamo, 2013, p.149; Tong, Fan & Niu, 2017, p.947). Water is one of the most 
important of natural resources and is viewed as being a key component of prosperity and wealth 
(WWF, 2017). More importantly, water is vital to the daily routine of households, as well as to 
public health and hygiene, and is an essential commodity for industry, municipal governance, 
agriculture and the environment (Aprile & Fiorillo, 2017; bizcommunity, 2017;Tong, Fan & Niu, 
2017).  
Globally, the growing water scarcity in part due to increases in volumes of waste effluents from 
both industrial and urban collections, water is becoming ever more scarce; this phenomenon has 
given rise to environmental, social and economic concerns (Bagatin, Klemeš, Reverberi & 
Huisingh, 2014, p. 3).  These concerns are particularly relevant in South Africa which has annual 
rainfall levels at approximately half the world’s average, making it one of the 30 driest countries 
in the world (SA Government, 2010). This water crisis is compounded by inefficient and wasteful 
use of water resources (Flörke et al., 2013, p.145). Peoples’ living habits are often cited as one of 
the major underlying reasons for misuse and waste of water (McManus & Gallagher, 2015, p.83; 
Walton & Hume, 2011, p.220;). Empirical research has emphasised that nations such as the United 
States of America and Australia that have put habit change at the core of their water conservation 
strategies have succeeded in reducing their domestic water consumption by 35% (Dolnicar, 
Hurlimann & Grün, 2012, p.45; Lee & Tansel, 2012, p.683).  
In South Africa, domestic water consumption remains high, despite an observable increase in water 
conservation campaigns (eNCA2016; KayaFM,2015; Onyenankeya, Caldwell & Okoh, 2015, 
p.16; Wegelin & Jacobs, 2013, p.415). Research is therefore necessary to understand the 
underlying reasons for the high domestic water consumption.  
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This study aims to examine the effects of living habits on consumers’ water conservation 
behaviour in Gauteng, South Africa. These findings will contribute to understanding water 
conservation behaviour among consumers and will also provide guidelines for strategies aimed at 
water conservation in the province and in other regions of the country.  
 
Conceptual Background and Research Hypotheses 
The underlying theoretical model for this study is the Theory of Reasoned Action (TRA) (Ajzen 
and Fishbein, 1980). The TRA is a psychosocial model that posits that a person’s actual behaviour 
is a function of their inner self-intention towards the behaviour and what the people who are 
important to them think about performing the behaviour. Since its inception, the TRA has been 
used extensively to understand human behaviour in various disciplines, including marketing 
(Ajzen, 1991; Choi & Cho, 2015; Doswell, Kim, Braxter, Taylor, Kitutu & Hsu, 2003; Fishbein, 
Martin & Ajzen, 1975; Sheppard, Hartwick & Warshaw, 1988). Though almost half a century old, 
this theory, still provides a robust explanation of consumer behaviour in many recent studies 
(Akermi, Hachana & Triki, 2017; Minton, Spielmann, Kahle & Kim, 2018; Untaru, Ispas, Candrea, 
Luca & Epuran, 2016). Due to its continuing robustness in explaining consumer behaviour, the 
present study uses the TRA as the theoretical basis to understand water conservation among 
Gauteng consumers.  
Water conservation is generally seen as those activities aimed at reducing its consumption, reduce 
losses and improve its efficiency and improve the management of land practices for water 
conservation (Untaru et al., 2016, p.53). Sarabia-Sánchez, Rodríguez-Sánchez and Hyder (2014, 
p. 209) argue that for water conservation to become successful, individuals should take personal 
responsibility by consciously evaluating their past consumption and making concerted efforts to 
cut down on their consumption levels, reduce wastage and implement measures to recycle water 
where possible. Habit is an important factor in the water conservation behaviour of individuals 
(Fielding, Russell, Spinks & Mankad, 2012, p. 8), and research has emphasised that habit change 
is a prerequisite for behavioural change (Walton & Hume, 2011, p.220). Therefore, this study 
integrates living habits into the TRA to provide a more comprehensive understanding of water 
conservation behaviour and proposes a conceptual model (figure 1) that posits attitude, subjective 
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norms and living habits as direct antecedents of intention to conserve water, and water 
conservation behaviour as a consequence of intention and living habits.  
 
Figure1: Conceptual model for the study 
 
Attitude and behavioral intention 
Attitude is an important component in the TRA model and is defined by Ajzen (1991, p.88) as a 
person’s evaluation of an outcome. Attitude drives perceptions - which may be positive (valuable) 
or negative (worthless), especially towards water conservation. Attitude is affected by a number 
of factors such as beliefs, awareness, knowledge and pro-environmental behaviour, and will most 
likely influence behaviour, particularly if it is strong, grounded and the action is perceived as 
important (Perren & Yang, 2015, p.1449;). In water conservation context, a person may have a 
favourable disposition towards conserving water but not act as expected to conserve water 
(Dolnicar, Hurlimann & Grün, 2012, p. 45; Onyenankeya, Caldwell & Okoh, 2015, p.16).  Past 
literature indicates that attitude exercises a significant influence on an individual’s intention to 
conserve water (Ajzen, 1991; Jorgensen, Martin, Pearce & Willis, 2013, p.126; Untaru et al., 2016, 
p.56). Therefore, the following hypothesis is proposed: 
 
H1: Attitude will have a significant influence on the intention to conserve water. 
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Subjective norm 
Subjective norms (SN) are the perceived expectations that others have toward a behaviour – 
exerting social pressures on individuals to comply (Perren & Yang, 2015, p.1449; Untaru et al., 
2016, p.52). Previous studies have shown that the roles of SN are remarkable, having a significant 
influence compared to other factors measured in the TRA. This holds significant implications for 
management who could find key influencers or referents to help promote the message of water 
conservation. Therefore, individual’s SNs towards water conservation are key drivers of their 
intention to conserve water (Choi et al., 2015). The following hypothesis is proposed: 
H2: Subjective norms regarding water conservation will have a significant influence on 
an individual’s intention to conserve water. 
 
Intention to conserve water and conservation behaviour 
Intention, as defined by Untaru et al. (2016, p.51), indicates an individual’s readiness to engage in 
a certain behaviour. The stronger the intention, the more likely the behavior is to be carried out 
(Kim & Han, 2010, p. 998). Previous studies have revealed that an individual’s intention to 
conserve water is significantly influenced by attitudes towards the action and the perception of the 
relevant subjective norms (Dolnicar et al., 2012, p.49; Jorgensen et al., 2013, p.133; Perren & 
Yang, 2015, p. 1449). In turn, intention to conserve water increases as individuals engage in a 
greater number of daily water conservation activities, if they see approval from those considered 
to be important, if they feel water conservation is important, and ultimately if they have the means 
to conduct that specific behaviour: then they will move from merely having the intention to 
actually engage in water conservation actions (Russel & Fielding, 2010; Untaru et al., 2016, p. 57). 
Therefore, there is a relationship between intention to conserve water and water conservation 
behaviour. The following hypothesis is thus furthermore proposed: 
H3: Intention to conserve water has a significant and positive influence on water 
conservation behaviour. 
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Living habits and behavioural intention 
Habits, according to Ajzen (1991; 2005) are behaviours that are frequently performed and require 
“minimum awareness or minimum mental effort to put into action” (Ajzen, 1991; Jorgensen et al., 
2013, p. 125;). Jorgesen et al. (2012, p. 133) further indicated that habits have a positive effect on 
intention to conserve water – especially where people perceive conservation as being part of their 
daily lives and consistently looked for opportunities to participate in water conservation activities. 
Factors such as socio-economic and socio-demographic characteristics (income, household 
composition and size, status, education) as well as attitudes have been cited as playing a significant 
role in driving household habits towards intention to conserve water (Martínez-Espiñeira, García-
Valiñas & Nauges, 2014, p.175). On the contrary, some studies have indicated that habits are 
difficult to change and consequently the instilling of repetitive behaviours amongst people is said 
to yield better results, meaning that habits thus exercise an influence on the intention to conserve 
water (Mallett & Melchiori, 2016, p. 223). Therefore, the following hypothesis will be tested: 
H4: Living habits will exercise a significant and positive influence on intention to 
conserve water.;  
H5: Living habits will exercise a significant and positive influence on water 
conservation behaviour. 
 
Research Methodology 
 
Sampling and data collection 
The survey method was used for this study for data collection and to test for hypothesis. Data 
collection took place in, Gauteng. Gauteng was the chosen area of the study as it was significantly 
affected by the combination of severe climate changes, drought and El Nino event during 2015- 
2016, which resulted in water restrictions and declines in agricultural produce in 2016 & 2017 
(Baudoin, Vogel, Nortje & Naik, 2017, p.128). It was also chosen as it is the country’s economic 
hub and is experiencing rapid population and industrial growth (Lehohla, 2014) 
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The target population for this study comprised all residents of Johannesburg, in Gauteng South 
Africa, who use water regularly. This research used a non-probability sampling technique in the 
form of convenience sampling. Potential respondents for the survey were predominantly adults 
who were 21 years and older as they are more likely to understand issues concerning sustainability 
and water conservation and are representative of the general population of South Arica. Data was 
collected using selected trained fieldworkers in Gauteng. The researcher collected data through 
visits to people’s homes, their workplaces, at schools, through e-mails, whatsapp and through a 
free online survey. After explaining the research purpose to the respondents and gaining their 
consent, they were given paper-based questionnaires to complete. Some respondents preferred the 
researcher to read the questionnaire and record their responses. Of the 645 respondents contacted 
to participate in the study, 347 eventually participated, representing an effective response rate of 
54%.  
 
Measurement 
A self-administered questionnaire was used to collect data from respondents and was useful and 
comparable for data analysis (Malhotra, 2010, p. 335). The items from the constructs were adapted 
from previous literature with pretested, reliable and valid scales. The language and items were 
modified to suit this specific study and there were no pre-screening questions – all respondents 
were deemed eligible to participate. The items from the constructs were measured using a 5-point 
Likert-type scale that requires respondents to indicate their level of agreement or disagreement 
(Malhotra, 2010, p. 308) along a sliding scale. The scales of this study ranged from 1 (strongly 
disagree) to 5 (strongly agree). 
The three items used for measuring Environment Attitude (EA) were adapted from the studies of 
Ek and Soderholm (2010); Zografakis, Sifaki, Pagalou, Nikitaki, Psarakis, and Tsagarakis (2010) 
as well as Oikonomou, Becchis, Steg, and Russolillo., (2009).The three items used to measure 
Subjective Norm (SN) were adapted from the studies of Ajzen, (1991), John and Alice (2010), as 
well as Lin and Chang (2012). The four items used to measure Behavioural Intention (BI) were 
selected and adapted from the study conducted by Ajzen in 1991. Lastly, the items used to measure 
Living Habit (LH) were adapted from the studies of Ma, Yan, Gui, Tan and He (2007) as well as 
Wang, Zhang and Zhang, (2012).  
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Data Analysis and Results 
Data analysis for purposes of generating descriptive statistics was carried out using the 24th version 
of the Statistical Package for Social Sciences (SPSS). The descriptive statistics for the sample are 
presented in Table 1.  
 
A structural equation modelling technique using the SmartPLS software was used to assess the 
measurement and structural models for the study. To analyse the measurement and structural 
model proposed for the study, the researcher made use of SPSS (version 24) and the Smart 
PLS3.2.6 software package for data coding, capturing and data analysis. The SPSS software 
package was further used to obtain descriptive statistics of the sample and of the constructs. In 
order to determine the convergent validity of the measurement model, the standardised factor 
loadings, Cronbach’s alpha, composite reliability (CR) and average variance extracted (AVE) were 
calculated. After obtaining the validity measures, the researcher proceeded to assess the 
hypotheses proposed for the study.  
 
Results of Descriptive Statistics 
Out of a total of 347 participants, there were 155 (45%) males and 192 (55%) females. This 
indicates that more female participants than male participants were surveyed for their responses. 
Furthermore, the results show that the majority of respondents were aged between 21-35 years, 
comprising 52% of respondents, whilst members of the 36-49 age group constituted 25.4%. As far 
as race is concerned, 80% of respondents indicated their race as black, followed by coloured and 
whites at 8.4% and 7.2% respectively. Indians or Asians constituted 3.2% of the survey 
participants. In terms of the level of education, 26.5% of the participants indicated that they had a 
Grade12 qualification and 28% indicated that they had attained a post-matric certificate or 
diploma. Furthermore, 13% indicated that they had completed a postgraduate degree. Regarding 
their economic status, the majority of respondents (67%) indicated being of average economic 
status, whilst 13% indicated above average status and 6.3% considered themselves as being poor. 
Respondents who considered themselves affluent constituted only 2% of the entire sample. 
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Table 1: Descriptive statistics of the sample 
Demographic characteristic  Frequency  Percent 
Gender  
Male 155 44.8 
Female 192 55.2 
Age   18–20 47 13.6 
21-35 180 52.0 
36-49 88 25.4 
50 and above 29 8.4 
Race  Black 280 80.9 
White 25 7.2 
Coloured 29 8.4 
Indian or Asian 11 3.2 
Education  Below Grade 15 4.4 
Grade 12 (matric, std 10) 91 26.5 
Post-Matric Certificate or Diploma 96 28.0 
Bachelor's Degree 96 28.0 
Postgraduate Degree 45 13.1 
Economic Status  Poor 22 6.3 
Below average 38 11.0 
Average 235 67.7 
Above average 45 13.0 
Affluent 7 2.0 
 
 
 
 
Structural Equation Modelling 
Structural equation modelling (SEM), using a partial least squares technique, was used to conduct 
further analyses of the data. The SmartPLS 3.2.6 software package (Ringle, Wende & Becker, 
2015) was used to conduct the SEM analysis. Following the two-step approach recommended by 
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Anderson and Gerbing (1988), the measurement model was assessed to confirm its convergent and 
discriminant validities. Thereafter an assessment of the structural model was done to test the 
study’s proposed hypotheses.  
 
Measurement model analysis 
The validity of the measurement model was confirmed for its convergent and discriminant validity. 
In order to determine the convergent validity of the measurement model, the standardised factor 
loadings, Conbach’s alpha, composite reliability (CR) and average variance extracted (AVE) were 
examined. The results of this analysis are presented in Table 2. To achieve convergent validity, 
Hair, Black, Babin and Anderson (2010) recommend that the standardised factor loadings and 
AVE estimates should be above 0.5, and that Cronbach’s alpha and CR should exceed 0.7. As per 
the results presented in Table 2, the factor loadings of the various items ranged from 0.614 to 1.0, 
and the computed AVE values vary between 0.561 and 1.00. These are above the 0.5 recommended 
minimum thresholds. The Cronbach’s alpha values for intention and behaviour are above the 
recommended minimum of 0.7, whereas those for attitude (0.612), living habit (0.571) and 
subjective norm (0.607) are below the 0.7 thresholds. However, Hair et al., (2010) argued that the 
Cronbach alpha values of 0.5 and above are acceptable measures of internal reliability. Lastly, the 
computed CR values fell between 0.792 and 1.00. These are above the 0.7 threshold. These results 
generally confirm the convergent validity of the measurement model. 
 
 
 
 
 
 
 
 
Table2: Convergent validities 
  
 
Standardised 
factor loading
Cronbach's 
Alpha 
Composite 
Reliability AVE 
Attitude 
EA1 
EA2 
EA3 
 
0.614 
0.820 
0.809 
0.612 0.795 0.568 
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Intention to conserve water 
BI1 
BI2 
BI3 
BI4 
 
0.728 
0.816 
0.842 
0.874 
0.832 0.889 0.667 
 
Living habit 
LH1 
LH2 
 
0.797 
0.872 
0.571 0.822 0.698 
Subjective norm 
SN1 
SN2 
SN3 
 
0.704 
0.804 
0.734
0.607 0.792 0.561 
Water conservation 
behaviour 
 
1.00 1.000 1.000 1.000 
 
The discriminant validity of the measurement model was tested using the procedure recommended 
by Fornel and Larcker (1981). According to this procedure, discriminant validity is said to be 
achieved when the square root of the AVEs is greater than the correlations amongst the factors. 
The results of the discriminant analysis performed for this study are presented in Table 3 below.  
Table3: Discriminant validities 
   1 2 3 4 5 
1 Attitude 0.754         
2 Intention to conserve water 0.422 0.817       
3 Living habit -0.207 -0.198 0.835     
4 Subjective norm 0.362 0.327 -0.051 0.749   
5 Water conservation behaviour 0.075 0.143 -0.264 0.193 1.000 
 
According to the results presented in Table 3, the square roots of the AVEs (diagonal bold values) 
are greater than the correlation amongst the factors, thus providing us with evidence of the strong 
discriminant validity.  
Structural model analysis  
Upon confirming the validity of the structural model, the structural model was assessed to test the 
hypotheses proposed for the study. The results of the analyses are presented in Figures 2 and 3  
Figure 2: Measurement and structural model analysis 
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Figure3. Bootstrapping for T-Statistic  
 
The results of the analyses show that attitude towards water conservation has a significant positive 
effect on behavioural intention to conserve water (β=0.323, t=4.541). Therefore, H1 is supported. 
The results further indicate that subjective norm has a significant and positive effect on behavioral 
intention to conserve water (β=0.24, t=3.202,), thus confirming and supporting H2. A further test 
revealed that intention to conserve water was both significant and positive (β=0.095, t=1.484), 
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meaning that hypothesis H3 was also supported. Concerning the relationship between living habit 
and intention to conserve water, the results of the analysis confirm a significant positive 
relationship between living habit and intention to conserve water (β=-0.121, t=1.866), thus 
supporting H4. Furthermore, the results also suggest that living habit has a significant and positive 
relationship on water conservation behaviour (β=-0.246, t=3.910), thus confirming H5. Moreover, 
attitude has the highest β value amongst the 5 factors, implying that it is the strongest determinant 
of consumers’ attitude towards behavioral intention concerning water conservation. The variances 
accounted for in the dependent variables are 22.7% and 7.8% in behavioural intention to conserve 
water and water conservation behaviour respectively.  
 
Discussion and Conclusion 
 
The main aim of this study was to ascertain the impact of living habit, attitude and subjective norm 
on respondents’ intention to conserve water, and the impact of intention to conserve water on water 
conservation behaviour. Data was obtained predominantly from a convenience sample of 
respondents residing in Gauteng, South Africa. The results suggest that attitude towards water 
conservation, subjective norm and living habit have significant effects on consumers’ intention to 
conserve water. In terms of conservation behaviour, the results of the study found behavioural 
intention to conserve water and living habit to exercise significant effects on water conservation. 
The findings of the study suggest that respondents have a positive attitude toward water 
conservation as well as positive intention towards conserving it. The study also found that 
subjective norms play a significant and positive influence on behaviour intention. These results 
are in line with previous studies that have indicated the influence of attitude and subjective norm 
playing an important role in water conservation behaviour (Ajzen, 1991, p.88; Choi et al., 2015; 
Jorgensen et al., 2013, p. 126; Untaru et al., 2016, p. 56,).  
Moreover, the findings of the study found behavioural intention to be a significant predictor of 
water conservation behaviour. These results are consistent with prior research by Kim and Han, 
(2010, p. 998) that highlights that the stronger the intention to conserve water, the more likely it is 
that actual water conservation behaviour will manifest. 
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Lastly, the empirical results which are in line with past literature, reveal that living habit has 
significant relationship on both intention and water conservation behaviour (Jorgesen et al., 2012, 
p. 133). In fact, living habit exerts a stronger influence on water conservation behaviour than 
behavioural intention, thus emphasising the important role of living habits in water conservation. 
 
Managerial Implications 
The results of the study have significant implications for South African government and corporate 
organisation involved in water conservation strategies to positively change consumer behaviour.  
To induce a positive behaviour towards water conservation, these institutions can actively educate 
residents on the importance of being thrifty with water resources. This could be done through 
exhibitions, educational campaigns and advertising in public facilities such as schools, clinics and 
churches in order to increase general environmental awareness. In addition, they could inform 
residents through online platforms (e.g. Facebook, YouTube etc.), thus making creative use of this 
medium to influence behaviour. They could design and publish electronic posters or banners that 
illustrate the importance of reducing water consumption and the benefits thereof, with messages 
such as “We are water-wise, care for your environment”. This will help start conversations around 
water conservation amongst members of the public. School-based educational programmes could 
assist to develop a culture of water conservation amongst learners.  
 
The Department of Water Affairs can also develop and distribute stickers to be placed around 
homes in places such as toilet cisterns, behind bathroom doors and above kitchen taps and fridges, 
with messages such as “Be wise; use water wisely and help save our environment”. Additionally, 
a technological approach to water demand management can be introduced through encouraging a 
partnership between corporate, local and regional government with the view of making grey water 
tanks available to all SA residents via a subsidy programme, thus establishing physical 
demonstrations of the importance of water conservation. 
In order to influence residents, marketers and communication managers responsible for driving 
water programmes can implement educational campaigns using referents or influential people as 
trusted sources to promote the message of water conservation via online, off-line and traditional 
media platforms such as social media, radio and TV. The main focus is to disseminate information 
on water scarcity and encourage healthy water usage. These influential people could use their 
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websites or social networks to inform the public, customers and institutions such as Randwater 
and other companies to join them and help save water, further demonstrating their commitment to 
save the environment. 
 
With regards to changing consumer habits, it is suggested that greater attention be paid to measures 
that foster a change in consumers’ living habits. Gauteng residents could also learn from Cape 
Town residents who implemented water conservation measures and ensure these get inculcated 
into their daily activities. Messages of the dangers of depleted water resources and domestic water 
waste could be used to motivate consumers to engage in water conservation behaviour and to 
reduce domestic water waste. To further entrench the need to save water and make the 
implementation thereof more practical, residents could be encouraged to retrofit their homes with 
water-saving devices such as water-saving shower heads and taps. The government could also 
assist in making subsidised grey water systems available in homes, private and public buildings to 
ensure water recycling takes place, reduce demand for water and effectively change people’s living 
habits. 
 
The findings of the study have contributed to the existing literature by integrating the living 
habits into the TRA to empirically investigate the antecedents of water conservation behaviour 
among consumers in the Gauteng province of South Africa. The integration of the habits into the 
TRA to understand water conservation behaviour is particularly important because even prior 
studies (Jorgesen et al., 2012, p. 133) have emphasised the role of habit in influencing behaviour. 
Studies on the effect of living habits on water conservation behaviour are sparse. The present 
study therefore contributes to addressing this research gap particularly from a developing 
country’s perspective. The findings of this study also present practical implications for agencies, 
government institutions and others interested in fostering water conservation behaviour among 
consumers.  
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